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(54) MAGNETOELECTRIC TRANSDUCER 

(57) Abstract: 

PWRPOSH: To provide a magnetoelectrio without any crack, defect and cutout of a magneto 
resistance effect layer and the omission of a short bar. 

CONSTITUTION: In a magnetoelectric, the formation surface of a magneto resistance effect 
layer 2 is covered with a protection layer 3a made of resin or inorganic material with stress 
relaxation effect, thus eliminating the influence of curing shrinkage of thermosetting resin for 
adhering to a magnetic body substrate 1, thus greatly reducing the crack and cutout of the 
magnetic) resistance effect layer 2 and the omission of a short bar and hence improving a 
conformity rate and at the same time increasing the thickness of the magneto resistance effect 

layer 2 for reducing the restriction of pattern design. 10 
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DKTAILHD DESCRIPTION 



| Detailed Description of the Invention] 

1 0001 1 

I Industrial Application] It is related with the galvanomagnetic device by which the magnetoresistance-effect layer was formed in the 

magnetic-substance substrate. 

[0002] 

| Description of the Prior Art] It is widely used as an element for the galvanomagnetic device in which the magnetoresistance-effect layer which 
becomes the substrate which consists of an insulating material or a magnetic material from InSb which has the magnetoresistance effect was formed 
constituting the sensor for detecting thickness, an angle, a rotational frequency, etc. from the former. The structure of such a galvanomagnetic device 
is explained using drawing 2 , and 6 and 7. 

1 0003 | Drawing 6 is the cross section of the conventional galvanomagnetic device 20, and the magnetoresistance-effect layer 2 w hich consists of an 
InSb thin film which has a MIANDA line configuration has pasted it up on the magnetic-substance substrate 1 by the glue line 3 by thermosetting 
resin, such as an epoxy resin. Many shorting bars 4. . 4 which have electrical conductivity are formed in the magnetoresistance-elTect layer 2 which 
furthermore has the aforementioned MIANDA line configuration. The magnetoresistance-effect layer 2 by which the shorting bar 4. . 4 was formed 
in the part plan of drawing 2 is shown. As shown in draw ing 2 , the electrodes 5 and 5 for connecting the end-connection child (not shown) for 
connecting w ith an external element electrically are formed in the ends of the magnetoresistance-effect layer 2. 
[0004] The manufacture method of such a galvanomagnetic device is explained using drawing 7 . 

[0005J The InSb wafer 6 is prepared first. Mirror polishing of one side of this InSb wafer 6 is earned out, and complete etching is further given to a 
polished surface. Next, as shown in drawing 7 (1), electrode materials, such as aluminum, are formed to the InSb wafer 6 by vacuum evaporationo 
or sputtering, and the electrode material 7 is formed in it. Next, as shown in drawing 7 (2), it is a shorting bar 4 by photo lithography about the 
electrode material 1 .... It forms in 4 and the connection electrodes 5 and 5. Next, as shown in drawing 7 (3), the InSb wafer 6 is fabricated in a 
MIANDA line configuration by photo lithography, and the magnetoresi stance-effect layer 2 is formed. The slot 8... 8 for separating each 
galvanomagnetic device 20 simultaneously here is also formed. Next, as shown in drawing 7 (4), the forming face of the magnetoresistance-effect 
layer 2 of the InSb w afer 6 is pasted up on the magnetic-substance substrate 1 by the glue line 3 which consists of thermosetting resin, such as an 
epoxy resin. Next, as shown in drawing 7 (5), it is the aforementioned slot 8 about the InSb wafer 6.... The magnetic-substance substrate 1 in which 
many galvanomagnetic devices 20 were formed independently is obtained by earning out grinding to the base of 8. Next, dicing cuts in a slot 8. .8, 
and a galvanomagnetic device 20 is obtained. 
[0006] 

|Problem(s) to be Solved by the Invention] However, when the conventional galvanomagnetic device pasted up the field in which the shorting bar 
and the magnetoresistance-elTect layer were formed on a magnetic-substance substrate by the epoxy resin, the crack might go into the 
magnetoresistance-effect layer by hardening contraction of a resin. Moreover, since an epoxy resin might not enter enough the field in which the 
magnetoresistance-effect layer w as formed and the foam arose into the portion, the edge of a magnetoresistance-effect layer might be missing, and 
the shorting bar might drop out. 

|O007] this invention is stress in order to be devised in order to solve the above-mentioned trouble, and to protect a shorting bar and a 
magnetoresistance-effect layer. 
| 0008 | 

(Means for Solving the Problem] The galvanomagnetic device concerning the claim 1 of this invention is stress. 
| 0009] 

| Function | A galvanomagnetic device according to claim 1 is stress. 
| 00 10 | 
I l:\ample I 

( Kxample 1 ) Draw ing 1 , and 2 and 3 are used for below, and the one example galvanomagnetic device of this invention is explained to it In 
addition, about the same portion as the conventional example, the explanation is omitted using the same sign. 

| C>( > 1 1 ] Drawing 1 is the cross section of the galvanomagnetic device 10 of this example, a galvanomagnetic device 10 is covered with according to 
resins, such as polyimide, for example protective-layer 3in which shorting bar 4. . . 4 which has electrical conductivity formed in 
magnetoresistance-effect layer [ which consists of an InSb thin film which has a MIANDA line configuration ] 2, and aforementioned 
magnetoresistance-effect layer 2 has stress relaxation effect a, and has the structure which the forming face of protective-layer 3a pasted up on the 
magnetic-substance substrate 1 by the glue line 3 by thermosetting resin, such as an epoxy resin The magnetoresistance-effect layer 2 by which the 
shorting bar 4. ...4 was formed in the part plan of drawing 2 is shown. As shown in drawing 2 , the electrodes 5 and 5 for connecting the 
end-connection child (not shown) for connecting w ith an external element electrically are formed in the ends of the magnetoresistance-effect layer 2. 
1 00 1 2 ] The manufacture method of such a galvanomagnetic device is explained using drawing 3 . 

1 001 3] The InSb wafer 6 is prepared first. Mirror polishing of one side of this InSb wafer 6 is carried out, and complete etching is further given to a 
polished surface. Next, as shown in drawing 3 ( 1), electrode materials, such as aluminum, are first formed to the InSb wafer 6 by vacuum 
evaporationo or sputtering, and the electrode material 7 is formed in it. Next, as shown in drawing 3 (2), it is a shorting bar 4 by photo lithographs 
about the electrode material 1 .... It forms in 4 and the connection electrodes 5 and 5. Next, as shown in drawing 3 (3), the InSb wafer 6 is fabricated 
in a MIANDA line configuration by photo lithography, and the magnetoresistance-effect layer 2 is formed. The slot 8 . .8 for separating each 



galvanomagnetic device 20 simultaneously here is al^MwtodMNfr^ the organic-solvent solution of a polyimide is 

allied by the SUPINKO-TO method, after drying tor 30 minutes at 90 degrees L\ it hardens at 350 degrees C for 2 hours, and protective- layer 3a 
is formed. Next, -as shown in drawing 3 (5), the magnetic-substance substrate 1 is pasted up on a protective-layer 3a forming face through the glue 
hue 3 by thermosetting resin, such as an epoxy resin, next, the thing done for the grinding of the InSb wafer 6 to the base of the aforementioned slot 
8 ... .8 as shown in drawing 3 (6) - each galvanomagnetic device 10 - becoming independent -- other -- the magnetic-substance substrate 1 formed 
some is obtained Next, a dicing saw cuts in a slot 8. ...8, and a galvanomagnetic device 10 is obtained. 

| DO 14] (Kxample 2) Drawing 2 , and 4 and 5 are used for below, and another example galvanomagnetic device of this invention is explained to it. In 
addition, about the same portion as the conventional example, the explanation is omitted using the same sign. 

| ni ) 1 3 1 Drawing 5 is the cross section of galvanomagnetic-device 10a of this example. Galvanomagnetic-device 10a is covered with protective-layer 
>a which the shorting bar 4. ...4 which has the electrical conductivity formed in the magnetoresistanee-effect layer 2 which consists of an InSb thin 
film which has a MIANDA line configuration, and the aforementioned magnetoresistanee-effect layer 2 becomes from inorganic material, such as a 
silica, and has the structure which the forming face of protective-layer 3 a pasted up on the magnetic-substance substrate 1 by the glue line 3 by 
thermosetting resin, such as an epoxy resin. The magnetoresistanee-effect layer 2 by which the shorting bar 4.... 4 was formed in the part plan of 
drawing 2 is shown. As shown in drawing 2 , the electrodes 5 and 5 for connecting the end-connection child (not shown) for connecting with an 
external element electrically are formed in the ends of the magnetoresistanee-effect layer 2. 
1 00 1 6] The manufacture method of such a galvanomagnetic device is explained using drawing 4 . 

| ()0 17] The InSb wafer 6 is prepared first. Mirror polishing of one side of this InSb wafer 6 is carried out, and complete etching is further given to a 
polished surface. Next, as shown in drawling 4 ( 1 ), aluminum etc. is formed to the InSb wafer 6 by vacuum evaporationo or sputtering, and the 
electrode material 7 is formed in it. Next, as showTi in drawing 4 (2), it is a shorting bar 4 by photo lithography about the electrode material 1 ... It 
tonus in 4 and the connection electrodes 5 and 5. Next, as shown in drawing 4 (3), the InSb wafer 6 is fabricated in a MIANDA line configuration 
hv photo lithography, and the magnetoresistanee-effect layer 2 is formed. The slot 8. ...8 for separating each galvanomagnetic device 20 
simultaneously here is also formed. Next, protective-layer 3a which consists of a silica by the spin-on glass method as shown in drawing 4 (4 ) is 
formed. Next, as shown in drawing 4 (5), the forming face of the magnetoresistanee-effect layer 2 of the InSb wafer 6 is pasted up on the 
magnetic-substance substrate 1 by the glue line 3 which consists of thermosetting resin, such as an epoxy resin, next, the thing done for the grinding 
of the InSb wafer 6 to the base of the aforementioned slot 8.. .8 as shown in drawing 4 (6) - each galvanomagnetic-device 1 0a - becoming 
independent - other - the magnetic-substance substrate 1 formed some is obtained Next, a dicing saw cuts in a slot 8. ...8, and 
galvanomagnetic-device 10a is obtained. 

| ()() 1 8 ] In addition, it cannot be overemphasized that this invention may not be limited to each above-mentioned example, other metallic materials 
are sufficient as Cu, Au, etc., and the aforementioned electrode material may use the multilayer structure more than bilayers, such as Ti/aluminum 
and Ti/nickel/aluminum, besides aluminum, and alloys, such as Cr-Cu, may be used. 

1 00 1 9] Moreover, the inorganic material which forms a protective layer is not limited to a silica (Si()2), and may form material, such as a silicon 

oxide (SiO) and silicon nitride (SiNx), by sputtering or vacuum evaporationo. 

|0020] 

[lTfect of the Invention] About the forming face of a magnetoresistance-eiTect layer, the galvanomagnetic device of this invention is stress. 
Therefore, omission of the crack of a magnetoresistanee-effect layer, a chip, and a shorting bar have cut down sharply. Consequently, since the 
thickness of a magnetoresistanee-effect layer can be increased while being able to improve the rate of an excellent article, restrictions of a pattern 
design can be reduced. 
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(54) MAGNETOELECTRIC TRANSDUCER 

(57) Abstract: 

PURPOSE: To provide a magnetoelectrio without any 
crack, defect and cutout of a magneto resistance effect 
layer and the omission of a short bar. 

CONSTITUTION: In a magnetoelectric, the formation 
surface of a magneto resistance effect layer 2 is 
covered with a protection layer 3a made of resin or 
inorganic material with stress relaxation effect, thus 
eliminating the influence of curing shrinkage of 
thermosetting resin for adhering to a magnetic body 
substrate 1, thus greatly reducing the crack and cutout 
of the magnetio resistance effect layer 2 and the 
omission of a short bar and hence improving a conformity 
rate and at the same time increasing the thickness of 
the magneto resistance effect layer 2 for reducing the 
restriction of pattern design. 
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